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Immune complex gloincrulopathy in a child with food hypersensitivity.
This report describes the occurrence of immune complex glomerulone-
phritis in a patient with eosinophilic gastrocnteritis and food hypersen-
sitivity. A coincident allergen injection may have been a contributing
factor in the sudden development of the nephrotic syndrome. Markedly
elevated levels of circulating immune complexes (greater than 6400
mg/dl) were found containing kappa—casein and bovine serum albumin
(BSA), the latter predominating. Markedly elevated serum USA hem-
agglutinating titers were also present (1:40,960). Cross—reacting precip-
itating antibodies to BSA, heel', and pork wei-e demonstrated, but not to
flounder or ovalbumin. Renal biopsy revealed immune complex glomer-
ulonephritis with USA, immunoglobulins M and G and complement
deposited focally in the glomerular basement membrane. With strict
dietary limitation of identified causitive antigens and prednisone ther-
apy, CIC levels decreased to 16,000 1ig/dl and serum USA antibody
hemagglutinating titer tell 32-fold over a period of 15 months. There was
prompt symptomatic 'chef and amelioration of signs of nephrmtis. The
patient was able to consume a diet normal in protein and calorie
content, and statural catch—up growth occurred. Recognition of food
antigens to which the patient was hypersensitive provided a rationale
for the relief of the gastrointestinal disturbance, growth stunting, and
renal disease.
The demonstration of' glomerular deposits of immunoglob-
ulins and complement by iminunofluorescent studies in renal
biopsy material from cases of glomerulonephritis is considered
as evidence that their deposition is involved in the pathogenesis
of the nephritis 11, 2]. However, on only rare occasions in
human nephritides has it been possible to demonstrate the
simultaneous presence of antigenic components in circulating
immune complexes and in the glomerular deposits.
We believe it is of interest to report such an association in a
patient with eosinophihie gastroenteritis and food sensitivity
who developed immune complex—induced nephritis. The pa-
tient was sensitized to food antigens, including mammalian
albumins. With the ingestion of beef and milk he absorbed
bovine serum albumin (BSA) secondary to his gastrointestinal
dysfunction, resulting in circulating immune complexes shown
to contain BSA, which was also found in the glomerular
immune complex deposits.
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Eosinophilic gastroenteritis. a disorder associated with dys-
function of local immunity of the intestinal mucosa 13, 4]. has
not been previously associated with immune complex glomer-
ulopathy or the nephrotic syndrome. A coincident allergen
injection which caused urticaria and angioedema could have
contributed to the sudden development of the ncphrotie syn-
drome.
The demonstration that the patient expressed precipitating
cross—reacting antibodies to mammalian aihumins (BSA, beef,
lamb, and pork) and had high levels of anti-BSA agglutinins and
circulating immune complexes provided a rationale to observe
the effect of dietary elimination of these antigens. The resulting
prompt amelioration of the renal disease provides support for
the hypothesis that the exposure of the patient to food antigens
to which he was hypersensitive caused immune complex
glomerulopathy.
Case presefltatiO/t
'Ihe patient was a 16½-year—old white male first seen at the
New York Hospital on 4/11/82 for anasarca, proteinuria, and
hematuria of recent onset, and growth failure secondary to
gastrointestinal allergy dating from infancy. Birth weight was
4,1 kg. Frequent upper respiratory and gastrointestinal distur-
bances had been present since 14 months of age. The child also
suffered from asthma attacks and intermittent angioneurotic
edema. At the age of 3½ years. a diagnosis of protein losing
enteropathy was made at a New York hospital and treatment
with various hypo-allergenic and exclusion diets recommended.
At the age of five years (1969). allergen injections were started
hut stopped because the patient developed urticaria and
angioneurotic edema. Serum C1-1NH activity was normal (mea-
sured by Dr. Fred Rosen. Boston Children's Hospital Medical
Center).
in April 1971 at age six years. he was admitted to a Boston
hospital for a work—up to explain his food allergies and failure to
thrive. The history revealed symptoms of food allergies con-
sisting of tightness in the throat, abdominal colic, vomiting, and
diarrhea frequently occurred with the introduction of new foods
or with the accidental ingestion of beef or milk products which
the mother carefully tried to avoid feeding the patient. A
duodenal biopsy was performed and a diagnosis of eosinophilic
allergic gastroenteritis first established. He was discharged on a
strict hypo-allergenie diet, but did not improve.
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During hospitalization in New York in December 1981, tissue
samples obtained by esophageal gastroduodenoscopy con-
firmed the diagnosis of eosinophilic gastroenteritis. His urinal-
yses were normal without proteinuria during this hospitaliza-
tion. The patient's poor nutritional state was attributed to
malnutrition secondary to dietary restriction used to control
symptoms of food allergy. He was discharged on oral predni-
sone 20 mg daily and VitalU with no dietary restrictions on
meats. One week after discharge he had gained 4 kg and seemed
to be improving. Two weeks later he had gained another 4 kg
and noted ankle edema with vigorous physical exercise. He
then received an allergen injection of an extract containing 10
tree pollens, four grass pollens, ragweed, three molds, and
house dust to which he reacted strongly with urticaria, wheez-
ing, and increased swelling. He was readmitted three days later
(1/29/82) because of persistent wheezing and increasing swelling
attributed to prednisone therapy and possibly secondary to the
allergen injection. Proteinuria and microhematuria were first
noted on this admission. Blood chemistries revealed a serum
protein of 5.9 g/dl, albumin 2.8 g/dl, cholesterol 265 mg/dl, and
urine protein excretion of 11.3 g/day. He was aggressively
treated with salt—poor albumin infusions and diuretics. Blood
pressures ranged from 128/90 to 142/110 mm Hg. Steroids were
tapered and prednisone was replaced by Decadron 0.75 mg
three times daily. He showed slow improvement and had a 4 kg
weight loss when discharged 2/10/82, The family became dis-
satisfied, discontinued the Decadron and Lasix and were re-
ferred to one of us (W.W.M.).
The patient was 161/2-years—old when first admitted to the
New York Hospital 4/11/82. Admission height was 130 cm
(—7.1 SD from mean for age and sex) and weight 28.2 kg (—4.1
SD from mean for age and sex), bone age 10 years. Physical
exam revealed slightly cushingoid facies, Tanner stage I and
mild gynecomastia. Liver edge was palpable 3 cm below MCL,
2+ pretibial pitting edema was present. Remainder of exam was
within normal limits. Blood pressure 120 to 130/75 to 80 mm Hg
was within upper limit of normal for age and sex. Pulse and
temperature were normal. Complete blood count was normal
except for eosinophilia, 14 to 23%. Serum iron was 9 Lg/dl,
TIBC 234 and saturation of 4%. Serum electrolytes, blood urea
nitrogen, creatinine, calcium, phosphorus, uric acid, bilirubin,
SGOT, and SGPT were within normal limits. Total serum
protein was 5.2 g/dl, albumin 2.5 g/dl, globulin 2.7 g/dl,
cholesteral 124 mg/dl. Serum protein electrophoresis showed a
slight elevation of alpha 2 and beta lipoproteins and decreased
serum albumin. C3 was 172 mg/dl (normal range 64—140) and
CR50 250 units/dl, normal. CIQ was 13 mg/dl (below two
standard deviations from the mean value in this laboratory),
circulating immune complex (CIC) level was greater than 6400
gIdl; ANA and latex fixation were negative. Immunoglobulin
levels were: IgE 2,615 IU/DL (normal less than 50 IU/DL),
RAST (radio allergo sorbent test) measurements revealed mark-
edly elevated titers against milk, whey, rice, rye, pork, beef,
soybeans. Routine urinalyses showed from 0 to 8 to 12
RBC's/hpf and only rare WBC's during hospitalization. Urine
'A nutritionally complete high protein formula containing partially
hydrolized proteins (soy, whey and meat)
protein test was 3-4+ and quantitative excretion was 8.2 g/24
hr. Intravenous pyelogram was interpreted as normal.
Percutaneous renal biopsy was performed on 4/15/82. Results
are reported below.
Oral prednisone therapy, at 20 mg/day, was started with a
diet containing no milk protein, gluten or eggs, with supplemen-
tal calcium and iron. Meats were allowed as symptomatically
tolerated. Patient had a remarkable increase in appetite and
prompt cessation of gastrointestinal complaints. Caloric intake
on admission was 1200 calories and protein intake 65 g/day, and
these increased with therapy to 2200 calories and 120 grams of
protein/day.
After discharge the patient showed continuous weight gain
and increase in height associated with continuous diminution of
abnormal urinary findings. When special studies showed signif-
icantly elevated serum hemagglutinin titers against bovine
serum albumin (5/7/82), the patient was placed on a diet in
which all beef was eliminated. By July, urine protein excretion
had decreased to 5 g/24 hr with a urine protein/creatinine ratio
of 2.2 (normal, less than 0.2). Microscopic hematuria was I +.
All meats were eliminated in addition in September and this
regimen was continued until January, 1983 (Fig. 1). Repeat
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Fig. 1. Growth chart of patient S.S. showing "catch—up" growth
following diet changes and prednisone therapy. Bone age at 16-½ years
was 10 years and he was Tanner stage I. He was Tanner stage III in
May, 1984.
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again normal, as was CIQ, Serum CIC levels (1600 g/dl) and
serum BSA titers (1:10,240) had decreased significantly. Uri-
nary protein excretion was 0.25 g/24 hr, protein:crcatinine ratio
of 0.76 and negative for blood. He was then allowed all meats
but rotated the kind of meat taken daily to minimize gastroin-
testinal symptoms. There were occasional symptoms of gastro-
intestinal reactivity (cramps, transitory diarrhea) which cleared
with temporary avoidance of the meat ingested. The patient's
height and weight increased remarkably and there was clear
evidence of catch—up growth2 by age 18-¼ years (Fig. 1). Height
had increased from 130 cm (—7.1 SD below mean for age and
sex) at l6-½ years to 158 em (—3.2 SD) for l8-½-year—old, and
weight from 28.2 kg (—5.3 SD) at l6-½ years to 38 kg (—4.1 su)
at 18-½ years (Fig. 1). At age 19-½ years the patient had
achieved a height at the third percentile for normal adult males.
The prednisone dosage had been decreased to 5 mg daily
which is well tolerated without signs of steroid excess. At-
tempts to decrease prednisone below this dosage have been
associated with recurrence of bowel symptoms. On 9/84 his
urine protein excretion was 0.23 g/24 hr, protein:creatinine ratio
of 0.48 and urine negative for blood.
Methods
Secretory IgA was measured in saliva collected from the
patient, his parents, and normal volunteers and concentrated
100-fold in an Amieon B-iS chamber (Amicon Corp.,
Lexington, Massachusetts, USA) and samples were compared
against rabbit antiserum to human igA or to secretory piece
(Behringwecke, Marburg, FRG) by immunodiffusion in agarose
gel.
In order to measure antibody titers to bovine serum albumin
by hemagglutination assay, crystalline bovine serum albumin
(BSA) (Sigma Corp., St. Louis, Missouri, USA) was coupled to
human type 0, Rh negative erythroeytes according to methods
described previously [5]. Patient serum, other human sera,
rabbit anti-BSA, and normal rabbit serum were diluted serially
in phosphate buffered saline (PBS) containing 0.5% human
serum free of anti-BSA activity, in Cooke mierotiter plates.
Their capacity to agglutinate BSA-labeled or control erythro-
cytes was then determined.
The cross reactivity of dietary protein sources to BSA (his
anti-BSA antibody) was measured by immunodiffusion and
hemagglutination inhibition assays. Beef, lamb, pork and floun-
der were each comminuted in a chilled blender and extracted in
PBS overnight at 4°C. The clear, centrifuged extracts were
brought to 60% saturation with (NH4)2504. The precipitates
were collected by centrifugation dissolved in and dialyzed
against PBS. The protein concentration [6] was adjusted to 50
mg/dl. These extracts, or solutions of crystalline BSA or
ovalbumin were compared against patient serum by immuno-
diffusion in agarose gel. Their capacity to inhibit agglutination
of BSA coated erythrocytes by patient serum or by rabbit
anti-BSA was also measured. Rabbit antisera tu BSA was
prepared as described previously.
Because commercially available preparations of BSA are
known to contain contaminating proteins, we treated BSA
2 Catch—up growth defined as growth velocity in at least a one—year
period above the 97th percentile expected for hone age.
(Cohn fraction V, 95% pure albumin, Sigma Chem. Co. or
crystalline BSA 99% pure, Sigma Chem. Co.) with S.D.S. and
eleetrophoresed it at concentrations of I mg/mi in separate
tracks into polyacrylamide gels. Molecular weight markers of
12,500, 25,000, 45,000, 67,000, 97,Ot)0 and 205,000 were also
treated with S.D.S. and electrophoresed into a companion
track. Electrophoresis was carried out in a Hoefer Mighty Small
II apparatus. Following electrophoretic separation, the proteins
were eleetrophoretieally transferred to nitrocellulose paper,
which was then cut in strips corresponding to the tracks of
separated proteins. The strips bearing BSA preparations were
then treated with 1:10 dilutions of the rabbit heat—inactivated
(56°C for 30 mm) anti-BSA serum used in studies reported here,
normal rabbit serum, serum from the patient, or serum from a
normal volunteer who had no hemagglutinating antibodies to
BSA. All dilutions were made in PBS-0.3% Tween 20. The
strips were incubated with diluted serum samples for two hours
at room temperature. The strips were thcn washed ten times
with PBS Tween. They were then incubated similarly with
either biotinylated goat IgG specific for rabbit immunoglobulins
or biotinylated rabbit IgU specific for human immunoglobulins,
and washed. The strips were then incubated with avidin—horse-
radish peroxide conjugate for one hour at room temperature,
washed, and immersed in 3,3'-diamino benzidine substrate
solution and observed for development of brown bands. The
strip bearing molecular weight markers was stained with India
Ink. The methods used for these studies are essentially those
described by Tsang et al [7, 8].
To see if there was a selective deficiency of IgA or other
immunoglobulin isotypes in the patient's serum, an ELISA
assay (D. Papermaster, personal communication) was con-
structed.
Wells in microtiter plates were coated with BSA in carbonate
buffer, pH 9.4. Dilutions of patient serum or control serum in
buffer (0.05 M Tris, pH 8.0, 0.3% Tween-20) were added and
incubated for two hours at 37°C degrees. The plates were
washed extensively with the same buffer and the IgG fraction of
heavy chain specific antibodies to IgG, IgA, 1gM or 1gB
(Behringweeke) conjugated with biotin (Vector Laboratories,
Compiègne, FR) were added, incubated and washed similarly.
These antibodies had been further absorbed with immobilized
human immunoglobulin kappa and lambda chains prior to
coupling with biotin. Avidin—conjugated horseradish peroxi-
dase was added and incubated for 60 minutes. After extensive
washing, orthophenylene diamine solution was added and op-
tical density at 4900 A read with a Dynatech ELISA reader
(Dynateeh Corp.). When rabbit IgO, IgA, 1gM, or IgE was
coated in wells at concentrations of 2.5 g/ml, and serial
dilutions of human serum of known immunoglobulin isotypes
concentrations were added followed by biotin—conjugated rab-
bit antibodies against the different human immunoglohulin
isotypes, it was observed that the assay system was sensitive to
concentrations of a given isotype as low as I to 2 ng/ml. The
assay system was also totally specific, the biotinylated antibod-
ies to lgG only detected lgG, etc.
Immune complexes were quantitated in serum using the Raji
cell ELISA [9]. To determine whether bovine, easein, or bovine
serum albumin were present in these complexes, an assay
previously published for detecting casein—containing complexes
by a Raji cell ELISA was used [101. This assay was adapted for
Glomerulopathy with food hypersensitivity 595
detecting BSA complexes by substitution of rabbit anti-BSA for
anti-casein antibodies. To determine whether immune com-
plexes containing casein or BSA were also detectable by a solid
phase monoclonal anti-C3 assay (antisera from MRL, Bethesda,
Maryland, USA) [11], complexes were allowed to adhere to
microtiter walls coated with monoclonal anti-C3 and then were
exposed to alkaline—phosphatase--conjugated rabbit anti—kappa
casein or alkaline—phosphatase—conjugated goat anti-BSA.
Control sera studied in parallel were obtained from patients
having systemic lupus erythematosus or selective IgA defi-
ciency.
For morphologic studies by light microscopy, the renal
biopsy was fixed in Bouin's solution, embedded in paraffin, cut
at 2 to 3 m thickness, and stained with hematoxyline—eosin,
azan, periodic acid Schiff, and Wilder's reticulin stains.
Standard methods were used for electron microscopy and
immunofluorescence studies.
Biopsied renal tissue was embedded in gelatin and quick
frozen in dry ice and acetone. 1.5 .t sections were cut on a
cryostat, air dried and fixed for five minutes in cold acetone.
After rehydration in PBS, the sections were treated with
fluoresceinated IgG antibodies from the patient or from rabbit
antisera to BSA. Aliquots of the latter reagents were also
incubated with crystalline BSA (1 mg/ml) for two hours at 37°C
and centrifuged to remove precipitate, and applied to kidney
sections. The purpose of these studies was to determine if prior
absorption with BSA would eliminate staining of glomerular
deposits with fluoresceinated rabbit or human antibodies to
BSA. None of these reagents stained glomeruli in similarly
prepared sections of histologically normal kidney obtained at
autopsy from a patient who had no history of renal disease.
Neither the fluoresceinated rabbit antibodies to BSA nor the
fluoresceinated IgG of the patient stained deposits in a kidney
biopsy from a patient with SLE, the glomeruli of which con-
tained large quantities of IgG, IgA, 1gM and C3 deposited in a
coarsely granular pattern.
Results
Secretory IgA in the patient's saliva measured with rabbit
antisera to IgA and secretory piece was comparable to that of
his parents and normal controls.
The hemagglutinating titer of antibodies to BSA was 1:40,960
in serum obtained at the time of the first admission. Table 1
shows that the titer of anti-BSA fell 32-fold over a period of 15
months of dietary restriction and prednisone therapy.
Patient serum (center well) precipitated albumin from solu-
tions containing BSA (1), ground beef (2), lamb extract (3), pork
extract (4), but neither flounder extract (5) nor ovalbumin (6)
(Fig. 2). BSA, and extracts of beef, lamb, and pork were
capable of inhibiting hemagglutinating antibodies to BSA; ex-
tracts of flounder and ovalbumin were not. These studies
indicated that the patient's antibody is reactive with albumin of
lamb and pork as well as beef.
By Western Blot Analysis, the patient's serum and the rabbit
anti-BSA serum used in these investigations only detected
protein bands of molecular weight 67,000 daltons when either
commercially available preparation of BSA was analyzed. No
other stained bands were observed when either preparation was
used as an antigen. No stained bands were observed when
strips containing either preparation of BSA were treated with
Fig. 2. The center well was fl/led with patient's serum. Wells 1 through
6 were filled respectively with crystalline bovine serum albumin, beef
extract, lamb extract, pork extract, flounder extract, and ovalbumin. It
can be seen that the patient's serum contains precipitating antibodies to
commonly ingested mammalian protein.
normal rabbit serum or with human serum that contained no
hemagglutinating antibodies to BSA. These data indicate that
the patient's serum and the rabbit anti-BSA are reactive with
BSA and not another protein in the BSA preparations.
IgG, IgA, 1gM, and IgE antibodies to BSA were detected in
the serum of this patient through a serum dilution of at least 1:40
by ELISA assay. These studies indicated that the patient did
not have a selective deficiency of serum IgA against BSA.
The level of circulating immune complexes (CIC) on 4/15/82
was greater than 6400 ig/dl equivalent to heat aggregated IgG
(normal level up to 16 g/dl). A repeat measurement 12/9/82 was
1600 g/dl, equivalent to heat aggregated IgG. Using both Raji
cell ELISA and C3 solid phase assays, immune complexes were
found to contain both kappa—casein and bovine serum albumin;
the latter was the predominant antigen. The amount of BSA
containing immune complex was approximately fourfold
greater than that of IgA deficient donors who were tested for
BSA containing circulating immune complexes following milk
ingestion [121.
On light microscopy examination approximately 10% of 85
glomeruli present displayed segmental sclerosis (Fig. 3). Some
had capsular adhesions and two were globally sclerotic. The
remainder displayed diffuse, minimal to moderate increase in
mesangial cells and mesangial matrix.
In some glomerular capillary loops there were numerous
electron dense deposits in mesangial and subendothelial loca-
tions (Fig. 4). In addition small, sometimes rarified densities
were rarely seen in the subepithelial areas. In some loops the
subendothelial zones appeared scalloped and expanded by pale,
variously dense, sometimes electron lucent material. The epi-
thelial foot processes were partially obliterated. Other 1oops
were entirely normal.
Immunofluorescence studies revealed 1gM, IgG (Fig. 5) and
C3 to be deposited focally in a granular pattern in glomerular
basement membranes and occasionally in the walls of arteri-
oles. Fibrinogen/fibrin was focally extravasated at these sites.
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Fig. 3. Focal sclerosis of a glomerular lobule is shown in the upper right
(arrows). Azan x 312.
The Iluoresceinated globulin fraction from the serum of the
patient or of the rabbits immunized with BSA also stained
granular deposits which were deposited focally in the glomeru-
lar basement membranes (Fig. 6). Staining of deposits with
fluoreseeinated antibodies from the patient or from rabbits
immunized with BSA was blocked by prior absorption of the
reagents with BSA. These observations indicated that immune
complexes containing bovine and possibly other mammalian
albumins were deposited in the renal glomeruli.
Discussion
A direct causal association in this patient between injection of
large amounts of food antigens to which he is sensitized and
renal disease is suggested by the clinical and laboratory obser-
vations described above. Following the institution of strict
limitation of exposure to antigens to which he was sensitized
and prednisone therapy, there was prompt symptomatic im-
provement along with amelioration of the abnormal urinary
findings and an associated fall in serum titer of BSA antibodies
and C1C levels. The patient has been asyrnplomatic except for
occasional symptomatic recurrences, especially when poorly
cooked hamburger is eaten, associated with transitory protein-
uria (2+) and hematuria (1+).
The presence of circulating antibodies to cow's milk protein
is not by itself diagnostic of milk allergy since it has been
reported in normal children, but it does provide evidence of
milk consumption [13, 14]. Elevated levels of CIC after a
protein meal have been reported in patients with selective IgA
deficiency [121, food allergy, and in normal controls 1151, but
their presence has not, however, been linked to glomerulone-
phritis except for the reports of two patients, one with selective
IgA deficiency [161 and one with gluten—induced enteropathy
[171. Van Woude et al [16] described a patient with selective
IgA deficiency in whom exposure to multiple food antigens was
considered responsible for the finding of elevated levels of CTC,
and amelioration of renal disease was observed on an antigen—
free diet. Kidney biopsy showed focal glomerulonephritis with
granular deposition of 1gM and C3. They could not demonstrate
the presence of food antigens in glomeruli. Specific im-
munofluorescence on lactalbumin was negative. Our patient's
serum contained antibodies of IgA isotypes against BSA ex-
cluding a selective deficiency of IgA as a factor in the increased
absorption of BSA from the gut.
Katz, Dyck and Bear [17] reported a patient with gluten—in-
duced enteropathy and nephritis, with immune complexes and
precipitating antibodies to gluten in serum. When gluten was
withdrawn from the diet, the gastrointestinal symptoms,
hematuria and proteinuria resolved, Despite extensive im-
munopathologic studies of renal tissue, food antigens were not
demonstrable in glomeruli.
The deposition of immune complexes within the glomerulus
activating secondary mediators of tissue injury is considered as
the mechanism causing renal injury in most forms of glomeru-
lonephritis (GN). Demonstration of renal antigen deposition in
immune complex GN has been shown for a number of specific
exogenous bacterial and viral antigens [18]. The occurrence of
the nephrotic syndrome triggered by hypersensitivity to pollens
[19] and foods [20] has been documented, but not the renal
deposition of a specific pollen or food antigen. We believe this
is the first report of such an association with common food
antigens.
The uniqueness of this case lies in demonstration of the renal
deposition of an orally—ingested food antigen in a patient with
immune complex nephropathy. The exact time of onset of the
glornerulopathy cannot be established with certainty since no
abnormal findings (that is proteinuria or hematuria) were noted
with the onset of swelling (presumably due to the nephrotic
syndrome) following discharge from the hospital in December
1981 until readrnission 1/29/82.
It seems likely that high levels of circulating immune com-
plexes occurred as a result of ingestion of large amounts of
meats that had previously been avoided. When discharged on
steroid therapy at the other hospital in December 1981, the
patient ate voraciously in spite of mild gastrointestinal symp-
toms associated with his known food allergies, presumably
increasing his circulating levels of absorbed food antigens.
The renal localization of CIC could have been enhanced in
this situation by histamine release with repeated food chal-
lenges. Sampson and Jolie [21] have recently reported finding
increased plasma histamine concentrations after food chal-
lenges in children with atopic dermatitis. Studies of experimen-
tally—induced immune complex disease in rabbits have revealed
that release of histamine by basophil—dependent mechanisms
from platelets enhanced deposition of immune complexes in the
kidney [22]. These findings provide a basis whereby the release
of mast cell or basophil histamine mediated by food antigen
specific IgE could have been involved in the induction of
immune complex nephropathy.
The superimposition of the acute angioedema and urticarial
reaction to the allergen injection in the presence of elevated
levels of CIC could have been an additional factor contributing
to the sudden onset of generalized edema and significant
proteinuria. The acute reaction to allergen injection could have
provoked additional mast cell/basophil release of inflammatory
mediators.
The patient's clinical history provides no findings suggesting
i— qr
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Fig. 4. Transmission electronphotomicrograph
illustrating electron—dense deposits in the
mesangial areas ( ); in the subepithelial
areas (k); and in the subendothelial areas (—f).
Abbreviations are: L, capillary lumen; U, uri-
nary space; M, mesangial matrix; N, mesangial
cell nucleus; E, endothelial cell; EP, epithelial
cell; bar = 1.0 ,itm.
Fig. 6. Focal deposits on glomerular capillary basement membranes
are stained by fluoresceinated antibodies to bovine serum albumin
(BSA) (arrows). X500.
Fig. 5. IgG is deposited focally in and on glomerular capillary basement
membranes and in the wall of an arteriole. x500.
that other forms of nephritis (that is postinfectious glomerulo-
nephritis, Henoch—Schoenlein pupura, systemic lupus erythe-
matosus) were present.
This case provides strong evidence that common foods can
cause immune complex glomerulopathy in highly sensitized
individuals in special circumstances. The rapid amelioration of
the signs of nephritis after instituting an antigen—free diet has
important therapeutic implications. While this form of glomer-
ulonephritis appears to be uncommon it should be suspected in
patients with known common food allergies who develop signs
of nephritis. Effective management would require dietary elim-
ination of all suspected sensitizing food antigens in order to
document whether they play any etiologic role in the renal
disease. If improvement occurs, studies demonstrating the
presence of antibodies to specific suspected antigens would be
needed.
In humans, nephropathies associated with infections (such as
syphilis, shunt infections, subacute bacterial endocarditis) usu-
ally resolve after eradication of the infective organism. The
course in the forms of immune complex glomerulonephropathy
found in parasitic disease is less predictable.
The glomerular involvement in schistosomiasis is limited to
the hepatosplenic form. Circulating immune complexes have
been demonstrated in humans with schistosomiasis and the
highest titers were found in patients having the hepatosplenic
form or associated nephropathy. The polysaccharide antigen
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Table 1. Patient's serum antibody titers to BSA
Anti-BSA titer
Date of serum sample hemagglutinating antibodies
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has been detected only in serum and urine or heavily infected
hosts. This is normally removed by the reticulo-endothelial
system, and only when this is saturated does the antigen appear
in the circulation. Patients with the hepatosplenic form of
schistosomiasis generally have the greatest parasite load. Evi-
dence for the role of deposition of immune complexes in the
pathogenesis of this infectious nephropathy has been provided
by report of a patient afflicted with hepatosplenic sehistosomi-
asis and renal disease who received a kidney transplant. After
transplantation and Niridazole therapy the patient developed a
decrease in serum complement components followed by pro-
teinuria and diminished renal function. Schistosomal antigen
was identified by immunofluoescence within glomeruli of the
transplant [23].
Quartan malarial infection causes an immune complex
nephritis in some individuals and is associated with the ne-
phrotic syndrome in children [24]. Once established, however,
the renal disease is sustained by mechanisms not yet fully
explained, and is non-responsive in most patients to treatments
with antimalarial drugs, prednisolone, and immunosuppressive
drugs [24].
In both of these forms of immune complex nephropathy,
persistence of the antigen is associated with chronicity of the
renal disease, It would seem likely that the remission of the
renal disease observed in our subject was due to our success in
greatly reducing the antigen load necessary for the persistence
of glomerulopathy.
We cannot predict the long—term outcome of the renal disease
in this patient. We can assume that there will be a continuous
potential for reactivation of the glomerulonephritis if excessive
ingestion of the sensitizing food antigen occurs. Judging by the
course so far, we anticipate continued improvement if the
patient is maintained on steroid therapy and a strict dietary
program of limiting exposure to the identified offending food
antigens.
